1891]                 APPLICATION TO  PERIODIC  ELECTRIC   CURRENTS.
As an example, with a2 equal to zero, take
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So far as the general theory is concerned, it is a matter of indifference whether the indicating instrument be in the branch e, or in /. The latter corresponds to the connexions in De Sauty's method of testing condensers by means of the galvanometer. In practice, more space would probably be available for the coils of a transmitting instrument than of the receiving instrument, at least, if the latter be a telephone; and this would tell in favour of choosing that branch for the transmitter which should have the larger time constant (L/R).
To get an idea of the relative capacities, resistances, and inductances involved, we must assume a particular pitch. A frequency suitable for telephonic exp'eriments is 1000 per second, for which p = 2000?r. Thus, if the value of a2 for a condenser of capacity G, and for an inductance L, and that of ttj for a resistance R, are all numerically equal,
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If .R be 1 ohm, equal to 10° C.G.S., the corresponding capacity is 1*6 x 10~13 c.G.s., equal to 160 microfarads, and the corresponding inductance is 1*6 x 10s c.G.s. Again, if G be one microfarad, equal to 10~15 C.G.S., R is 160 ohms, and L is 2-5 x 107 cm.
In the preceding calculations e and / are supposed to be adjusted to the values most favourable to the effect in the receiving instrument. A question, which arises quite as often in practice, is how to make the best of given instruments. The full answer is necessarily somewhat complicated; for there could be no objection to the insertion of a condenser, for example, if the sensitiveness could be improved thereby. In what follows, however, the transmitting and receiving branches will be supposed to be fully given, so that e and f are known complex quantities; and the only question to be considered is as to the most suitable value of a, assumed to be equal to c.
For this purpose the modulus of the second fraction on the right in (19) is
to be a maximum, or that of
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is to be a minimum, by variation of a. The problem thus arising of determining the minimum modulus of a function of a complex quantity may be treated generally.
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